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3D-TEEAbstract Introduction: The tricuspid valve (TV) is a complex structure (Lamers et al. (1995)
[1]). The most common cause of pathologic tricuspid regurgitation is functional, due to
annular dilatation with normal leaﬂet morphology (Sagie et al. (1994) [2]). Myxomatous
disease of the tricuspid valve is often associated with mitral valve involvement but isolated
tricuspid prolapse has been rarely reported (Tei et al. (1983) [3]). Unlike the common
combination between rheumatic mitral valve stenosis and functional tricuspid regurgitation,
to the best of our knowledge, this is the ﬁrst case of such combination between tricuspid valve
prolapse and rheumatic mitral valve stenosis reported with three-dimensional transesophageal
echocardiography (3D-TEE).
Case presentation: We are presenting a 43-year-old female patient that had dyspnea on effort
NYHA class III. A transthoracic echocardiography showed severe rheumatic mitral valve
stenosis with severe tricuspid regurgitation. A routine preoperative 2D-transesophageal
echocardiography (2D-TEE) showed severe rheumatic mitral valve stenosis with severe tricuspid
regurgitation due to prolapse of one of the tricuspid valve leaﬂets. 3D-TEE showed prolapse of
the medial half of the posterior leaﬂet of the tricuspid valve. These ﬁndings were conﬁrmed
during surgery and had led to a change in the surgical plan from traditional mitral valve
replacement with tricuspid valve annuloplasty, to mitral valve replacement with tricuspid valve
anatomical repair.
Conclusion: The tricuspid valve is a complex structure. 2D-TTE and TEE is not usually enough
for complete delineation of the anatomy and pathology of the tricuspid valve. 3D-TEE has an
incremental value in providing informative en-face view of the three leaﬂets of the tricuspid
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168 H.M. Mahmoud et al.valve that facilitates precise determination of its anatomy and pathology. This is a rare case of
unusual combination between tricuspid valve prolapse and rheumatic mitral valve stenosis.
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The tricuspid valve (TV) is a complex structure.1 It is not usu-
ally possible to visualize all TV cusps simultaneously in one
cross-sectional view by the standard transthoracic two-dimen-
sional echocardiography (2DE).4
Three-dimensional echocardiography (3DE) can provide an
informative en-face view of the tricuspid valve from both the
ventricular and atrial sides in detail.5,6
The most common cause of pathologic tricuspid regurgita-
tion is functional, due to annular dilatation with normal leaﬂet
morphology.2 The frequency of TR as well as valvular pathol-
ogy was evaluated in a review of 5223 adults (predominantlyber view, a diastolic frame
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Tricuspid Valve.male with a mean age of 67) who underwent echocardiogra-
phy.7 Moderate to severe mitral regurgitation (MR) was pres-
ent in 819 (15.7%), but only 8% had primary tricuspid valve
pathology.4 Myxomatous disease of the tricuspid valve is often
associated with mitral valve involvement but isolated tricuspid
prolapse has been rarely reported.3 Unlike the common com-
bination between rheumatic mitral valve stenosis and func-
tional tricuspid regurgitation, to the best of our knowledge,
this is the ﬁrst case of such combination between tricuspid
valve prolapse and rheumatic mitral valve stenosis to beFigure 3 Color/2D-mid-esophageal 4-chamber view, a systolic
frame showing: severe tricuspid regurgitation with a vena-
contracta (VC) of 0.78 cm. LA: Left Atrium, RA: Right Atrium,
LV: Left Ventricle, RV: Right Ventricle, MV: Mitral Valve and
TV: Tricuspid Valve.
Figure 4 3D-TEE, full volume dataset showing: the three
tricuspid valve leaﬂets from the right atrial perspective in diastole.
AL: Anterior leaﬂet, SL: Septal leaﬂet, PL: Posterior leaﬂet and
IAS: Inter-atrial septum.
Figure 5 3D-TEE, full volume dataset showing: the three
tricuspid valve leaﬂets from the right atrial perspective in systole
with prolapse of the medial segment of the posterior leaﬂet (*). AL:
Anterior leaﬂet, SL: Septal leaﬂet, PL: Posterior leaﬂet and IAS:
Inter-atrial septum.
Figure 6 3D-TEE, full volume dataset showing: the three
tricuspid valve leaﬂets from the right ventricular perspective in
diastole. AL: Anterior leaﬂet, SL: Septal leaﬂet, PL: Posterior
leaﬂet and IVS: Inter-ventricular septum.
Figure 7 3D-TEE, full volume dataset showing: the three
tricuspid valve leaﬂets from the right ventricular perspective in
systole with prolapse of the medial segment of the posterior
tricuspid leaﬂet into the right atrial cavity (*). AL: Anterior leaﬂet,
SL: Septal leaﬂet, PL: Posterior leaﬂet and IVS: Inter-ventricular
septum.
Figure 8 3D-TEE, full volume dataset showing: the mitral valve
from the left atrial perspective in diastole. There is marked
thickening and calciﬁcation of the anterior mitral leaﬂet (AML)
mainly affecting A1 and A2 segments with reduced diastolic
opening. PML: Posterior mitral leaﬂet, IAS: Interatrial septum
and AV: Aortic valve.
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raphy (3DTEE).
2. Case presentation
Weare presenting a 43-year-old female patient that had dyspnea
on effort NYHA class III. A transthoracic echocardiography
showed severe rheumaticmitral valve stenosis with severe tricus-
pid regurgitation. A routine preoperative 2D-transesophageal
echocardiography (2D-TEE) showed severe rheumatic mitral
valve stenosis with severe tricuspid regurgitation (Figs. 1–3
and Videos 1 and 2). The tricuspid valve leaﬂets had normal
thickness, but there was a prolapse of one of the leaﬂets.
Before getting the 3D-TEE views, we assumed that it was the
anterior tricuspid leaﬂet.8 However, after 3D-TEE views(Figs. 4–8 and Videos 3–5) we recognized that it was the
posterior tricuspid valve leaﬂet with prolapse of its medial half,
causing severe tricuspid regurgitation. These ﬁndings were con-
ﬁrmed during surgery and had led to a change in the surgical
plan from traditional mitral valve replacement with tricuspid
valve annuloplasty, to mitral valve replacement with tricuspid
valve anatomical repair.
3. Discussion
In our case, we found an uncommon combination between
rheumatic mitral valve stenosis and severe tricuspid regurgita-
tion due to prolapse rather than annular dilatation. Unlike
other reports that described tricuspid valve prolapse, our case
170 H.M. Mahmoud et al.showed a very rare partial prolapse of the medial half of the
posterior leaﬂet of the tricuspid valve, which was – to the best
of our knowledge – not reported before. Conﬁrming previous
ﬁndings, 3D-TEE has a great incremental value in the assess-
ment of the anatomy and pathology of the tricuspid valve by
providing a detailed, informative en-face view of the three tri-
cuspid valve leaﬂets.5,6
4. Conclusion
2D-TTE and TEE are not usually enough for complete delin-
eation of the anatomy of the tricuspid valve. 3D-TEE has an
incremental value in providing informative en-face view of
the three leaﬂets of the tricuspid valve that facilitates precise
determination of its anatomy and pathology. This is a rare case
of an unusual combination between tricuspid valve prolapse
and rheumatic mitral valve stenosis. Tricuspid valve prolapse
can affect one or more leaﬂets as well as a portion of one
leaﬂet.
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